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COMPLETE SPECIFICATIQN 
Jmprovements in or relating to Rotary Wing Aircraft 



We. United Aircraft Corporation, a 
Corporation organized iinder the Laws of 
the State of Delaware, United States of 
America, of 400, Main Street, East Hartford 
5 8, Connecticut, United States of America 
(Assignees of Miceiel Dmitri Buivid),. do 
hereby declare the invention, for which we 
pray that a patent may be granted to us, and 
the method by which it is to be performed, 
10 to be particularly described in and by the 
following statement: — 

This invention relates to rotary wing air- 
craft and particularly to improvements in 
the rotor head construction of such aircraft 
15 in; which the rotor blades are individually 
pivoted for flapping movement about gener- 
ally hcyizontal flapping hinges. 

One/of the difficulties encountered in air- 
craft cf this type has been a tendency to ex- 
20 cessive wear in the flapping hinges of the 
separately articulated blades due to the fact 
• that centrifugal force acting on the rotating 
blades causes the inboard sides of the flap- 
^ ping hinge hearings to carry all of the bear- 
25 ing load while centrifugal force acting on the 
lubricant in the bearings moves the lubri- 
cant to the outboard sides of the bearings. 

It is an object of this invention to provide 
an improved flapping hinge construction for 
30 the blades of rotary wing aircraft in which 
the. bearing loads due to centrifogal force 
acdng on the blades act on the outboard 
sides of the flapping hinge bearings where 
there is alwaj's adequate lubricant.^ 
35 Another object of the invention is to pro- 
vide an improved construction of flapping 
hinge for supporting the drag hinge dampers 
of a rotary wing aircraft. 
A further object of this invention is sen- 
40 eraily to improve the construcdon and pro- 
long the working life of rotor heads for 
rotary wmg aircraft. 

These and other objects and advantages of 
the invention will become apparent or will 
45 be particularly pointed out in the followins 
IPrice 2/8] ^ 



• description of a preferred embodiment of 
the, iavendCoBc- -shown jh the accompanying 
drawings : 

la. these drawings-: 

Hg. 1 is a top plan view of a three-bladed 50 
hehcopter embodying the invention; 

Fig. 2 is an enlarged view of a part of the 
rotor head of Fig. i showing the structure 
for attaching one of the blades, parts being 
shown-iu: section in the vicinity of the fiau- 55 
ping hinge; 

Fig. 3 is a side elevation of Fig. 2 with 
parts shown in section to facilitate illustra- 
tion; and 

Fig. 4 is a perspective detail of the drag 60 
hmge showing the flapping hmge bearings. 

As herein shown, the helicopter emboay- 
ing the present invention mdudes an elon- * 
gated fuselage 10 which contains a forward 
pilot compartment 12 and a centrally dis- 65 
posed cargo or passenger compartment 14 
above which a pylon 16 supports a gener- 
ally upright main drive shaft 15 which drives 
the rotor head generally indicated at 20. 
The engbe for driving the rotor is contained 70 
in a nose compartment 22 and the torque of 
the single main rotor is compensated for by 
a tail rotor 24 located at the extremity of a 
tail cone 26 extending aft of the fuselage. 

The main drive shaft 15 carries a splined 75 
hub 32 having flanges 34 and 36 which are 
bolted to corresponding spaced plates 38 and 
40 as shown in Fig. 3. 
^ Plate 40 has a tubular depending exten- 
don 18 to which the scissors which drives 80 
the rotating swashplate 3D is pivotally con- 
nected. 

Spaced plates 38 and 40 which, as shown 
m- Fig- 3 have three radially extending arms 
^'^ ^Y^^ ^' These arms are 85 

spaced 120 apart and provide the support 
for the thfee articulated rotor blades 44 The 
upper extremity of the drive shaft 15 is pro- 
vided with a hoisting eye 46 which is secured 
thereto by a threaded stud 48 in any suit- 90 
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able maimer. SurroundiBg the stud 48 is 
a hollow cap 50 v/inch co-operates with an 
upstanding flange 52 on plate 38. The aims 
42 are supported intermediate their length 
5 by spacers 54 which are held in position by 
bolts 56 extended through the spacers and 
the upper and lower plates 38 and 40. Each 
arm 42 of the upper" and lower plates 38 and 
40 supports an ardculated rotor blade 44. 
• 10 Since the three blades and the mountings 
therefor are identical, only one has been 
shown in detail and only one will be des- 
cribed herein. At the extremities the arms 
42 have vertically aligned apertures in which 

15 a drag hinge 58 is joumalled on needle bear- 
ings 60 and 62 in plates 38 and 40 respec- 
tively. A ball thrust bearing 63 is also pro- 
vided in the somewhat heavier lower plate 
40, the whole bearing assembly being posi- 

20 tioned by upper and lower nuts 64 and 66 
which are screw threaded onto the upper 
and lower axial ends of the drag hinge. 
Suitable closure caps 68 and 70 are provided 
above and below plates 38 and 40 to enclose 

25 the hinge hearings and to confine the usual 
lubricant provided for the bearings. 

As shown most clearly in Fig. 4, the verti- 
cal hinge, or drag hinge^ has a transverse 
passage 72 the axis of which intersects its 

30 own vertical axis. This passage has two 
roller bearings 74 and 76 therein on which 
is ioumalled a flapping hinge 78 which is 
fixed in the forked ends 80 of a flapping 
link. 82. As shown most clearly in Fig. 2, 

35 the horizontal flapping 78 is provided with a 
replaceable -bearing sleeve 84 which is held 
in position in the passage 72 by engagement 
wifli the'confronting inner faces of the forked 
ends 80 of the flapping link. The pin 78 is 

40 clamped rigidly into the forked ends of the 
flapping liSk between a shoulder 86 and a 
clamping nut 88 on the pin so that rotation 
of the pin in the forked arms 80 is made 
impossible and aU rotation of the flapping 

45 IittV relative to the drag hinge 58 takes place 
between the bearing sleeve 84 and the needle 
bearings 74 and 76 in the passage 72 of the 
• drag Imige. • 

The blade' 44 'is attached to the flapping 

50 link 82 by means which provide for folding 
of the blade. To this end the flapping link 
has a radially extending feathering spindle. 
90 on which the blade attaching sleeve 92 
is joumalled for rotation to vary the pitch 

55 of the blade. Inboard of the blade attach- 
ing sleeve 92" a ' blade pitch changing horn 
94 is also joumalled on the spindle 90 and 
is normally connected with sleeve 92 by a 
shdable locking pin 96. It will be evident 

60 that when- the pin 96 is retracted from the 
boss 98 attached by flange 93 to sleeve 92, 

. the latter can then be rotated freely on the 
spindle 90 relative to tht horn 94. Thus as 
the blade is swung back about its pivot on 

65 fitting 92 during the blade folding operation. 



it can be rotated about the pitch chan^g 
axis of the blade to he flat in the event that 
the blade happens to be in a high pitch posi- 
tion, for example. ■ However, when the pin 
96 is engaged in the boss 98 movement of 7U 
±e blade pitch changing horn 94 wiH adjust 
the pitch of the blade about the axis of the 
spindle. Control of the blade pitch is 
obtained in a usual manner through, a push- 
pull rod 100 which connects via universal 75 
95 to the horn 94 and with the rotatable 
swashplate member 30 via universal 97. 
Tiltin^^ of the stationary swashplate member 
28 is accomplished by means of usual- push- 
pull rods, one of which is shown on 102. to 6U 
impart cyclic pitch control to the blades of 
the rotor head. 

Referring to Fig. 2, it will be noted that 
the horizontal hinge pm 78 which is ngidly 
connected to the flapping hnk has a laterally &> 
extending portion 104 on which a damper 
mounting sleeve 106 is joumalled on taper 
bearinss 108 and 110. Damper 112, which 
may be the usual hydrauhc cylinder and pis- 
ton type damper shown in United Kingdom 90 
Patent No. 641,076, is pivotally supported at 
114 on the end of sleeve 106, the damper 
being thus bodily movable with the flappmg 
hnk as the latter moves about the drag hinge 
58 in the plane of rotation of the blade. 95 
Furthermore this allows the blade to move in 
the flapping plane without affecting the 
damper. The mboard end of the piston rod 
116 is connected by a suitable pivot joint 
118 to the hub structure between the upper lOO 
and lower plates 38 and 40 as shown most 
clearly in Fig. 2. It will be appreciated that 
in an alternative construction the piston rod 
116 may be connected to tht pivot 114 and 
the damper cyhnder 112 may be pivotally 105 
connected to the hub structure. 

As a result of the above described con- 
struction for hingmg the flapping link in 
which the senerally horizontal hinge pin for 
the flapping link is ri^dly secured in this 110 
link and is" joumalled in hub-carried bear- 
ings, it will be evident that centrifugal forces 
acting on the blades will cause the beariQg 
pressures due to these centrifugal loads to be 
exerted against the outboard side of the hub- 115 
carried bearings 74 and where the lubricant 
for the bearings is naturally moved by the 
. same centrifugal forces. 

It will also be evident that a particularly 
simple and effective means has been pro- 120 
vided for mounting the drag hinge dampers 
on the ends of the flapping hinge pin by 
which flapping movements of the blades does 
not effect the dampers. 

While the invention has been shown in 125 
connection with a preferred ■ form thereof, 
it will be evident that various changes in i±ie 
construction and arrangement of tiie parts 
may be resorted to wi±out departing from 
the scope of tiie invention as defined in the ISO . 
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appended claims. 
What we claim is:~ 
I. A rotary wing aircraft, comprising a 
generally horizontal flapping hinge pm 
5 joumaUed in a hub structure, a flapping link 
secured rigidly to said pin and movable 
bodily therewith in said hub journal, said 
piQ having an extension on one side of said 
flapping link, a sleeve joumalled on said ex- 
10 tension, a damper including co-operating 
piston and cylinder elements, a pivotal con- 
nection between said sleeve and one of said 
damper danents, and. a pivotal connection 
between the other damper element and said 
35 hub structure. 

2- A rotary wing aircraft according to 
Claim I. wherein said hub structure is 
mounted on a drive shaft and includes spaced 
upper and lower plate elements, and a drao^ 
20 hmge joumalled in said plate elements for 
movement about a generally vertical axis, 
said flapping hinge pin being joumalled in 
said drag 'hinge and extending laterally be- 
yond said drag hinge on both sides of said 
2o journal and said link having a yoke stradd- 
hng said drag hinge and secured to said flap- 
ping pin on opposite sides of said drag hinge^ 
said sleeve being joumalled on one of the 
extensions of said flapping pin. 
30 3. A rotary wing aircraft according to 



Claim 1 or 2, including a rotor blade pivot- 
ally connected to said hub stracture by the 
flapping and drag hinges. 

4. A rotary wing aircraft comprising a 

- drag hinge joumalled in a hub structure for 35 
movement about a generally vertical axis, 
a flapping hinge pin joumalled in said drag 
hinge for movement about a generally hori- 
zontal axis, said pin having its ends project- 
ing laterally beyond said drag hkige on both 40 
sides of said journal, a fiappiag linV having 
a yoke on its inboard end straddling said 
drag hinge and secured rigidly to the pro- 
jecting ends of said flapping pin, a sleeve 
joumaUed on one of said projecting ends, 45 
a damper including co-operating piston and 
cylinder elements having a pivotal connec- 
tion between one of said elements and said 
sleeve, and a pivotal connection between the 
other damper element and said hub strac- 50 
tore. 

5. The rotary wing aircraft substantially 
as hra^eanbefore dracribed with reference to 
and as illustrated in the accompanying draw- 
ings. 55 

STEVENS. LANGNER, PARRY & 
ROLLINSON. 
Charteared Patent Agents. 
Agents for tbe Apphcants. 
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